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CLAIMS 

We claim: 

A method for removing a portion of the binder phase from a surface of a substrate 
comprising particles of at least a first vphase joined together by the binder phase, 
the method comprising the act of etchihg said surface of said substrate by 
contacting said surface with a gas flow comprising an etchant gas and a second 
gas for a period of time that will remove said portion of said binder phase, said 
second gas comprising one or more gases that will not react with said substrate or 
said portion and that will not change th<; oxidation state of said substrate during 
said etching step. 



2. The method recited in claim 1 wherein 



substrate during said etching act to 




ond gas will not react with said 
phase on said surface. 



15 3 . The method recited/n claim 2 wherein sai^/second ga^is one or more selected 
from nitrogen gas^helium gas, argon 

4. The method recited in claim 3 wherein said etchant gas is one or more selected 
from hydrogen chloride gas, H 2 F 2 gasj and gaseous forms of any of the Group 
20 VIIA elements 



5 The method recited in claim 4 wherein said gas flow comprises concurrent flows 

] 

of hydrogen chloride gas and nitrogen gas. 
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6. 



The method of claim 1 wherein in said etching step said binder phase is removed 
from said surface to a depth of between about 3 microns to about 15 microns. 



from said surface to a depth of be 



7. The method of claim 6 wherein in said etching step said binder phase is removed 



/een about 4 microns to about 6 microns. 



8. The method of claim 1 wherein sa|d substrate is of a composite material, said 
composite material comprising particles of a hard constituent material and a 
binder material, said binder ja^aterjalj^nSpg together said particles of said hard 
constituent material. 



9. The method of claim 8 wherein saiji coi/posite^aterial is selected from cemented 
carbides and cermets. 



10. The method ofc 



dm 8 whpmn said hard constituent material comprises one or 
more material selected from the grcup consisting of: 

a carbide material selected from the group consisting of tungsten carbide, 
titanium carbide, tantalum cartide, niobium carbide, vanadium carbide, 
chromium carbide, molybdemim carbide, and iron carbide; 
a carbonitride of a refrac ;ory metal; 
a nitride of a refractory i fietal; 
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a carbonitride of an element selected from the group consisting of W, Ti, 
Ta, Nb, V, Cr, Mo, and Fe; 

an oxide of an element selected from the group consisting of aluminum, 
zirconium, and magnesium; 

a boride of an element selected from the group consisting of aluminum, 
zirconium, and magnesium; and \ 

a material selected from the griup consisting of tungsten, a 
molybdenum-containing material, an 1 ! a tungsten-containing material. 



10 11. The method of claim 8 wherein said 

materials selected from the group consist^ 
within Group VIII of the periodic table, 



bindjer material comprises one or more 
Bgof cobalt, nickel, iron, elements 



copper, t^igsten, zinc, and rhenium. 



12. The method of claim ^wherein said hard 
1 5 carbide and wherein /said binder phase c 



13. The method of claim 12 wKerein said ga ; 



and nitrogen gas. 



20 14. The method of claim 1 wherein said etchfng act occurs within a chamber into 
which said gas flow is introduced. 



constituent material comprises tungsten 



arises cobalt. 



flow comprises hydrogen chloride gas 
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15. The method of claim 1 further comprising the act of depositing a coating on said 
surface of said substrate after said etching act, and wherein at least a portion of 
said coating infiltrates voids in said surface produced by removal of said binder 

5 material from said surface of said substra ;e. 

16. The method of claim 15 wherein said coating enhances the wear resistance of said 
substrate. 



10 17. The method of claim 1 6 wherein said^os ting is comprised of one or more 

materials selected from the group/consist|ing <jf HC, TiN, TiCN, diamond, A1 2 0 3 , 
TiAIN, HfN, HfCN, HfC, ZrN/ZrC, ZrQN, B[(/, Ti 2 B, MoS, Cr 3 C 2 , CrN, CrCN, 
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and CN. 



15 18. The method of claim 1 6 wherein sm&cc ating is an MT-m: 




19. The method of claim 1 wherein said su )strate is selected from the group 
consisting of metal cutting inserts, dies , punches, stamps, threading devices, 
blanking devices, milling devices, turn ng devices, drilling devices, boring 
devices, mining bits, drilling bits, tricone bits, percussive bits, road planing 
devices, wood working bits, wood working blades, drawing devices, heading 



devices, back extrusion devices, rod mill roll devices, and wear parts used in 



corrosive environments. 



20/A method for applying a coating at least a portion of the surface of a substrate, 
the substrate comprising particles of a h^rd constituent material in a binder phase, 
the method comprising the acts of : 

removing a portion of said binier phase from said surface of said 
substrate by contacting said surface with 
and a second gas for a period of time that 1 



i gas flow comprising an etchant gas 
will remove said portion of said binder 



phase to thereby provide an etched surface on said substrate, said etched surface 



comprising voids produced by removal 
second gas comprising one or more gases 
said portion and that will not/hange the 
said etching step; and 



leas] 



said portion of said binder phase, said 
thatAvill not react with said substrate or 
Oxidation state of said substrate during 



applying said| coating to at 
least a portion of said coding beiijg^ep^sited 
voids in said etched surface 



portion of said etched surface, af 
within at least a portion of said 



2 1 . The method recited in claim 20 whereiii 
substrate or said binder phase removec 
act to form an eta phase within said v< 



said second gas will not react with said 
from said surface during said removing 
ids on said etched surface. 
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22. The method recited in claim 20 wherein said second gas is one or more selected 
from nitrogen gas, helium gas, argon\gas, and neon gas. 

23. The method recited in claim 20 wherein said etchant gas is one or more selected, 
from hydrogen chloride gas, H 2 F 2 g^s, and gaseous forms of any of the Group 
VIIA elements. 

24. The method recited in claim 23 wherein said gas flow comprises concurrent flows 
of hydrogen chloride gas and nitrogen las 



25. The method of claim 20 wherein in said 



from said surface to a depth of between 



etching step said binder phase is removed 
about 3 microns to about 15 microns. 



26. The method of claim 2^wherein in said etpping step said binder phase is removed 
from said surface to ^depth of between abpuNjnicrons to about 6 microns. 

27. The method of claim 20 wherein sai^ubstrate is of a composite material, said 
composite material Comprising^articl( ;s of a hard- constituent material and a 



binder material, said binder material jc 



constituent material. 



ining together said particles of said hard 



28. The method of claim 27 wherein said/ composite material is selected from 



cemented carbides and cermets. 
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29. The method of claim 27 wherein kaid hard constituent composes one or more 
material selected from the group consisting of: 

a carbide material selected from the group consisting of tungsten carbide, 
titanium carbide, tantalum carbide, niobium carbide, vanadium carbide, 
chromium carbide, molybdenum carbide, and iron carbide; 
a carbonitride of a refractory metal; 




a nitride of a refracto 



a carbonitride o 



selected from the group consisting of W, Ti, 



Ta, Nb, V, Cr, M6, and Fe; 

an oxide/of 
zirconium, anu magrfesium; 

a boride of an element 
zirconium, and magnesium; 
a material selected froth 



selected from the group consisting of aluminum, 



selected from the group consisting of aluminum, 



tnd 



the group consisting of tungsten, a 
rial, and a tungsten-containing material. 



molybdenum-containing majterial 

30. A coated substrate produced by the method of claim 20 wherein said hard 

constituent material of saic^jb^te comprises WC, said binder phase comprises 
cobalt, and said gas flow^pj*Ses concurrent flows of hydrogen chloride gas and 
nitrogen gas. 
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31. The method of claim 27 wherein saidfbinder material comprises one or more 
materials selected from the group consisting of cobalt, nickel, iron, elements 
within Group VIII of the periodic tabk copper, tungsten, zinc, and rhenium. 



32. The method of claim 27 wherein said hard constituent material comprises tungsten 
carbide and wherein said binder phase comprises cobalt. 



33. The method of claim 20 wherein said aa 
into which said gas flow is introduced 



34. The method of claim 20 wherein said cojitirig^eimanc^s the wear resistance of said 
substrate. 

35. The method of claim 34 wherein said coiting Is comprised of one or more 
materials selected from th6 group consign/ of TiC, TiH^TiCN, diamond, and 
A1 2 0 3 , TiAIN, HfN, HKfN, HfC, ZrN, 
CrCN,andCN. 



of removing occurs within a chamber 



36. The method of claim 34 wherein said c 



ZrCN, 



Cr 3 C 2 , CrN, 



oating is an MT-milling coating. 



3 7 . The method of claim 20 wherein: 

said substrate is selected from the group consisting of metal cutting 
inserts, dies, punches, stamps, threading devices, blanking devices, milling 
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devices, turning devices, drilling de\taes, boring devices, mining bits, drilling bits, 
tricone bits, percussive bits, road planing devices, wood working bits, wood 
working blades, drawing devices, heading devices, back extrusion devices, rod 



mill roll devices, and wear parts use 



in cfbrrosive environments; and 



38. The method of claim 37 wherein said 



said coating enhances the v 'ear Resistance of said substrate. 



coating is an^MT-milling coating. 



An object comprising: 

a substrate comprised of a composite material, said composite material 
comprislhg particles of a hard constituent material and a binder material, said 
binder materialising together said particles of said hard constituent material, 
said substrate furthe^comprising a surface portion having voids thereon provided 
by removing a portion ofWi binder material from said surface portion, said 
portion of said binder materialising removed from said surface portion by 
contacting said surface portion withNxmcurrent flows of at least a first gas and a 
second gas, said first gas capable of removing said binder material from said 
substrate, said second gas incapable of reactive with said substrate or changing the 
oxidation state of said substrate during removal o^aid portion of said binder 
material; and 

a coating adhered to at least a portion of said sihface portion of said 
substrate, at least a portion of said coating being deposited within at least a portion 
of said voids, said voids lacking eta phase deposits therein. 
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\^The object of claim 39 wherein said second gas is one or more selected from, 
nitrogen gas, helium gas, argon gas, and neon gas, and wherein said first gas is 
one or more^selected from hydrogen chloride gas, H 2 F 2 gas, and gaseous forms of 
5 any of the GroupVHA elements. 




41. The object of claim 39 wherein said voids have a depth of between about 3 
microns to about 15 microns 




10 42. The object of claim 39 wherein said composite^material is selected from cemented 
carbides and cermets. 



The object of claim 39 wherein said hard constituent material comprises one or 
material selected from the group consisting of: 

arbide material selected from the group consisting of tungsten carbide, 
titanium carbide, tantalum carbide, niobium carbide, vanadium carbide, 
chromium carbide, molybdenum carbide, and iron carbide; 
a carbonitride of^a refractory metal; 
a nitride of a refractory metal; 

a carbonitride of an element selected from the group consisting of W, Ti, 
Ta,Nb, V, Cr,Mo,andFe; 

an oxide of an element selected frbm the group consisting of aluminum, 
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zirconium, and magnesium; 
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a boride of an element selected from the group consisting of aluminum, 
zi^onium, and magnesium; and 

aWterial selected from the group consisting of tungsten, a 
molybdenum^bontaining material, and a tungsten-containing material. 
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44. The object of claim 39 whereinWd hard constituent material of said substrate 
comprises WC, said binder phase corr^rises cobalt, said first gas comprises 
hydrogen chloride gas, and said second gas comprises nitrogen gas. 

jjeotof claim 39 wherein saijo binder material comprises one or more 
materials selected fromftl^gKUig^ nickel, iron, elements 

within Group VIII of the periodic table, coppef^tuogsten, zinc, and rhenium. 



'46. The^iect of claim 39 wherein said coating enhances the wear resistance of said 
1 5 / substrate anots-omnprised of one or more materials selected from the group 

consisting of TiC, TiN/Tieis^diamond, A1 2 0 3 , TiAIN, HfN, HfCN, HfC, ZrN, 
ZrC, ZrCN, BC, Ti 2 B, MoS, Cr 3 C 2 7^N v €rCN, and CN. 
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i object of claim 39 wherein said coating is an MT-milling coating. 




48. The object of claim 39 wlie? 

said object is selected from tK^gcQup consisting of metal cutting 
inserts, dies, punches, stamps, threading devices, blankiiig-d^vices, milling 
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Qces, turniiTg' devices, drilling devices, boring devices, mining bits, drilling bi 
tricone bitvj>«ccussive bits, road/planing devices, wood working bits, wood 
working blades, drawirig^vi^es, headj/ig devices, back extrusion devices, rod 
mill roll devices, and wear parts ulfed^n corrosive environments; and 
said coating enhances the wear restst^nce of said substrate. 
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